Influenza virus susceptibility and resistance to oseltamivir.
Oseltamivir phosphate is a prodrug of oseltamivir carboxylate, a highly specific inhibitor of influenza virus neuraminidases. Given that oseltamivir carboxylate binds to highly conserved, essential amino acids in the catalytic site of the enzyme, and that the activity of neuraminidase is critical for virus release from infected cells and subsequent virus spread, the drug was expected to have a low propensity to select for viable resistant mutants. Indeed, viruses with neuraminidase (and haemagglutinin) substitutions conferring reduced susceptibility to oseltamivir have been generated with difficulty in vitro, and these mutants generally have reduced infectivity and transmissibility compared with wild-type virus in animal models. Studies of seasonal influenza isolates collected before the introduction of oseltamivir show an absence of naturally occurring resistance. Few resistant mutants have arisen during clinical trials of oseltamivir in seasonal influenza, with cumulative data from all Roche-sponsored studies indicating an incidence of resistance of 0.32% in adults (0.4%, including low-level mutants detected by genotyping alone in mixed virus populations) and 4.1% (5.4%) in children. Higher incidences of resistance were observed in two small Japanese studies, in which children received a different dosing schedule from their Western counterparts. In summary, the overall incidence of influenza virus resistance associated with the seasonal use of oseltamivir is currently low and resistant viruses might be of little clinical significance, except perhaps in immunocompromised individuals. However, continued vigilance, especially of emerging avian H5N1 strains, combined with careful, systematic laboratory-based monitoring, is essential.